The protective action of betaine on the deleterious effects of NaCl on preimplantation mouse embryos in vitro.
The development of outbred mouse (CF1) zygotes in vitro has been studied using medium SOM in which the concentrations of NaCl (85, 105, 125 mM), glutamine (0, 1, 2 mM), and betaine (0, 1, 2 mM) were varied. The effects of the compounds were studied using a 3(3) factorial experimental arrangement. The inhibitory effect of relatively high concentrations of NaCl and the protective effect of glutamine were confirmed. Betaine, an organic osmolyte, can also protect against the deleterious effects of relatively high concentrations of NaCl. The intracellular contents of potassium and sodium have also been measured in single zygotes using X-ray electron probe spectrometry. When medium SOM contains 85 mM or 125 mM NaCl, the intracellular content of Na rises and the content of K decreases. These changes are partially reduced in the presence of 125 mM NaCl if betaine is also in the medium. Betaine has no effect on the intracellular content of K and Na if the concentration of NaCl is 85 mM. These results suggest that organic osmolytes may be required in embryo culture media to prevent excessive changes in the intracellular ionic concentration.